Purpose: Chronic pain is a common symptom that is suffered by 20% of the overall population in Japan. Although pharmacotherapy is critical for the treatment of chronic pain, there are no reports on the pharmacies. In the present study, we examined the effect of hospital-community pharmacy cooperative training on improving drug-taking compliance, pain relief, anxiety, insomnia, and motor function in patients with chronic pain. Patients and methods: The subject sample included 87 patients with chronic pain who were examined for the first time at the outpatient services department of Nihon University Itabashi Hospital. Patients were interviewed to obtain information regarding drugs used before and after the treatment, habitually used community pharmacies, presence of cooperative training with Itabashi Hospital, drug-taking compliance, and side effects. We compared treatment outcomes before and after consultation using the Brief Pain Inventory (BPI), Hospital Anxiety and Depression Scale (HADS), EuroQol Group measure (EQ-5D) for quality of life, Athens Insomnia Scale, and Locomo 25 scale for motor function. Results: In patients who used community pharmacies that perform training, drug-taking compliance was significantly better, and a significant improvement was observed in the scores of BPI, HADS Anxiety, Athens Insomnia, and Locomo 25. Conclusion: Pharmacotherapy is essential for the treatment of chronic pain. To this end, appropriate drugs with proper drug management guidance are indispensable. In this study, the use of community pharmacies that have undergone cooperative training with hospitals improves pain and anxiety. This is achieved through proper drug management guidance, shared awareness of drug information, and achievement of better drug-taking compliance. To improve the quality of treatment for chronic pain, involvement of community pharmacies such as by providing accurate information is essential. In the future, expanding cooperative training with hospitals may further help reassure patients, facilitate drug-taking, and improve the quality of treatment for chronic pain.
Background
Chronic pain was reported to affect 17 million people in 2004 and over 23 million people in 2012 in Japan, indicating that it is a common symptom that is progressively increasing. http://doi.org/10.2147/IPRP.S197135 6) chronic visceral pain, 7) chronic musculoskeletal pain, and 8) chronic nociceptive pain. 2 Chronic pain takes a long time to improve; therefore, it is vital for treatment to aim at improving pain as well as activities of daily life (ability to perform ADL). 3 In Japan, however, 72.4% of patients with chronic pain discontinue treatment, and most are unsatisfied with the treatment outcomes. 4 At present, there is no satisfactory treatment for chronic pain. Reasons of low satisfaction levels are reported to be decreased ability to perform ADL in addition to pain. Therefore, while pain relief is indispensable for treatment outcomes in chronic pain, other factors need to be improved to continue ability to perform ADL. In Japan, treatment for chronic pain is primarily conducted on an outpatient basis. 5 Pharmacotherapy is the principal treatment method for chronic pain; drugs used for pain relief include nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen, and various other drugs including antianxiety agents, antidepressants, and anticonvulsants. When patients are not provided accurate information for analgesics, it may cause unease, affect drug-taking compliance, and lead to treatment discontinuation. However, many community pharmacists in Japan do not have the opportunity to learn about pain relief medicine, and many of analgesics are not covered by insurance in Japan, so there is no environment to learn. 6 As a result, there is failure to achieve pain relief. It has been reported that the rate of pain relief for cancer pain is low among outpatients compared with that among inpatients in Japan, 7 In Japan, there is not much opportunity for pharmacists to learn pharmacological action and insurance medicine after graduation. For example, a pharmacist may explain gabapentin prescribed as an analgesic as an anticonvulsant. In addition, antidepressants prescribed as analgesics may be described as antidepressants without describing them as analgesics, which we believe is also caused by poor compliance. Therefore, proper drug management guidance is imperative for the treatment of chronic pain. To this end, community pharmacies, which are important institutions for outpatient pharmacotherapy, play a key role. Despite this, there are no reports on the influence of community pharmacies on chronic pain.
In Japan, most patients use a pharmacy near the hospital they visited because they don't have a habit of visiting a community pharmacy. 8 Therefore, it is difficult for one of community pharmacy to have appropriate information for patients. In addition, there is not enough information available about pain relief medicine in community pharmacy. 9 For that reason, community pharmacies need to be involved in pain relief management, however, this is not happening. In Japan, patients tend to change community pharmacies depending on which hospitals they consulted with, and the fact that medications were prepared at multiple community pharmacies, it is difficult for one community pharmacy to have appropriate information for patients, and knowledge of pain relief medicine is also poor. Therefore, data on the current pharmacy's pain relief supply system is poor. For community pharmacies to provide adequate drug management guidance, the prescribing institution, ie, the hospital, should share drug information, physical evaluation, and other information to understand the appropriate drug administration. The Nihon University Itabashi Hospital provides an outpatient service for chronic pain where patients receive multidisciplinary examination and treatment from nurses, community pharmacists, psychiatrists, and pain management specialists. Furthermore, the hospital conducts training three times per year to share case studies, drug information, and physical evaluations with local community pharmacies. In this report, we examined how hospitalcommunity pharmacy cooperative training on chronic pain affects drug-taking compliance, and we also evaluate the resulting effect on pain relief, quality of life (QOL), depression, anxiety, insomnia, and motor function.
Methods

Cooperative training with hospital pharmacist and community pharmacist
The design of the present study is shown in Figure 1 . The training conducted by physicians and hospital pharmacists consisted of sharing of information on physical evaluations, drug information used in chronic pain, and case studies. Participation by community pharmacies was voluntary. Training was conducted in accordance with Guidelines for Medicinal Treatment 2014 of the Japan Palliative Medicine Society Guidelines. 10 Information sharing was conducted three times per year with community pharmacies in proximity to Itabashi Hospital. Sessions lasted 2.5 hrs, and a total of six sessions were conducted over the 2-year period. Following training, questions from a community pharmacy regarding a prescription for a patient with chronic pain were addressed to the hospital pharmacist over the telephone, and appropriate guidance was given.
Participants
The subject sample included 87 patients with chronic pain who were referred to and examined at the outpatient services department for chronic pain between April 2016 and March 2018 and whose initial treatment was pharmacotherapy.
Endpoints
Primary endpoint was pain measurement of chronic pain. Chronic pain was evaluated before examination and after the second examination using the Brief Pain Inventory (BPI) for degrees of pain and quantified using the numerical rating scale (NRS) Figure 2 presents the BPI questionnaire. The BPI is the most commonly used pain measures which is copyrighted by MD Anderson Cancer Center. 11 The difference between the BPI value at the first medical examination and the value at the second Chronic pain outpatient first visit patient n=87
Locomo25
Pharmacy selection by patient's free will
Patients who consulted a pharmacy that received training n=24
Chronic pain outpatient 2nd visit patient n=24
Chronic pain outpatient 2nd visit patient n=13
Chronic pain outpatient 2nd visit patient n=50
Patients who consulted a pharmacy that did not receive training n=13
Patients without a pharmacy that they regulary use n=50
Athens Compliance Check items Figure 1 Design of the present study. 87 patients were measured at the first visit and at the second visit, and the differences between the three groups were compared. Abbreviations: NRS, numerical rating scale; BPI, Brief Pain Inventory; HADS, Hospital Anxiety and Depression; QOL, quality of life.
medical examination was evaluated as the degree of improvement.
12,13
There were secondary endpoints. In addition to pain evaluation, we used the Hospital Anxiety and Depression Scale (HADS).
14,15 Figure 3 shows the HADS questionnaire. The EuroQol Group measure (EQ-5D) for QOL, 16, 17 Athens Insomnia Scale for sleeplessness, 18 and Locomo 25 scale for motor function were administered and compared. Figure 4 presents the Locomo 25 questionnaire. 19, 20 The difference between these values at the first medical examination and the value at these second medical examination was evaluated as the degree of improvement. Adverse events were verified as the other endpoint. The evaluation period was 1-3 months after the second examination.
When patients received prescriptions for chronic pain, we also check whether they have usual pharmacy and they were asked if there was a community pharmacy where they would like the drugs to be dispensed.
At the second examination, the actual community pharmacy where the patient went was verified, and it was determined whether that community pharmacy received training from the hospital. Furthermore, care at the community pharmacy was assessed to determine whether the drugs received by the patient were the same as what would have been dispensed by the patient's usual community pharmacy.
To evaluate compliance, we checked a dose rate at first and second interviews. We set patients who have dose rating from 80% to 120% as a good compliance group, and other than that, we made it poor compliance group. Chi-square test and Mann-Whitney U-test were used to compare man group and female group, and Kruskal-Wallis test was used to compare the following three groups: "Patient who prepared a pharmacy that received training", "Patient who prepared a pharmacy that did not receive training" and "Patient who do not have a preferred pharmacy" . Statistical analyses were performed using SPSS version 25 (SPSS Inc., IBM, New York, USA), and a p-value of 0.05 was considered statistically significant. 
Ethical considerations
All subjects signed a written informed consent, and ethical approval was provided by the Ethical Review Board for Clinical Trials of Nihon University Itabashi Hospital. The authors confirm that the study was conducted in accordance with the Declaration of Helsinki.
Results
Among 87 patients, there was no one to interrupt from visiting a hospital by one itself.
During the study period, community pharmacists that received training questioned the hospital three times regarding opioid dose reduction and discontinuation. Adverse event included mild disorientation in one patient administered pregabalin; however, drug discontinuation was not required.
The whole training was participated by 344 community pharmacies in 651 community pharmacists in the area. There were 70 regional pharmacies visited by patients, of which 4 pharmacies were pharmacies outside the region of training. Table 1 presents patient background information. The male-to-female ratio indicated that female patients were more common, which was consistent with the results of the Comprehensive Survey of Living Conditions conducted by the Japanese Ministry of Health, Labour and Welfare in 2007. 21 Additionally, female patients tended to be younger. Many patients reported pain in multiple sites; pain of the lower abdomen was common, with no significant difference between male and female patients. Twelve of 87 patients went to the community pharmacy closest to Itabashi Hospital; however, this was not their usual community pharmacy. Many patients had their prescription dispensed at the community pharmacy close to their home or near the train station closest to their home. Furthermore, 34 patients had their prescription dispensed at a community pharmacy that did not receive training from Itabashi Hospital, who had their prescription dispensed at the community pharmacy closest to their previous referring Chronic posttraumatic and postsurgical pain 0 4
Background of patients
Chronic neuropathic pain 7 9
Chronic visceral pain 0 2
Chronic musculoskeletal pain 1 7
The presence or absence of a pharmacy that is regularly used (individuals) In patients with poor compliance, many patients did not take their drugs, took three times the dosage, or selfregulated the dosage. Overdose was observed in one patient due to opioid dependency.
No significant difference was observed between male and female patients in this study; however, chronic posttraumatic and postsurgical pain and chronic visceral pain tended to be more common among female patients. Regarding drugs used prior to treatment, there was no significant difference between male and female patients. The most commonly used opioid was tramadol. The most commonly used NSAID was celecoxib. There was no difference between sexes in drug-taking compliance. Following treatment at Itabashi Hospital, many patients were instructed to discontinue NSAIDs to avoid the risk of gastric mucosal injury and renal dysfunction arising from long-term usage. There was no difference between male and female patients in whether they usually go to a specific community pharmacy. Furthermore, there was no difference between male and female patients; whether having a community pharmacy, and a pharmacy which patients visited is whether cooperating together with hospitals.
Cooperative training with hospital pharmacist and community pharmacist and treatment outcomes Community pharmacies were classified based on whether or not they performed training with hospitals, and the before and after treatment evaluation of patient compliance and pain is shown in Table 2 . Patients who went to community pharmacies that received training showed good compliance with treatment.
BPI improvement degree of the main evaluation item is shown in Figure 5 . Figure 5 shows a comparison of the three groups for BPI, which is an indicator of pain. BPI scores improved more in patients with a habitual community pharmacy than in those without a habitual community pharmacy.
As shown in Table 3 , patients were divided into three groups, including those who used a community pharmacy that received training, those who habitually used a community pharmacy that did not receive training, and those who did not have a preferred community pharmacy. HADS Anxiety, Athens Insomnia Scale Locomo 25 were tended to be better for patients who used a community pharmacy that received training than for those in the other groups.
Discussion
This study revealed that treatment at an outpatient clinic for chronic pain showed effects comparing pre-and posttreatment, regardless of the presence or absence of hospital-community pharmacies training. However, in community pharmacies that receive training, the rate of drugtaking compliance is higher, and there is a difference in the improvement in pain, anxiety, motor function, and sleep. We believe that training helps pharmacists at community pharmacies obtain accurate information. Obtaining proper drug-taking management guidance reduces patient anxiety and improves drug-taking compliance. As a result, better drug-taking compliance improves pain relief, and consequently motor function and sleep. In Japan, many pharmacies provide a written and verbal explanation of pharmaceuticals, and the written explanation follows a common template. 22 This template often does not include an explanation of antidepressants or antianxiety drugs used as analgesics for chronic pain. Because some drugs used for chronic pain are not covered by health insurance in Japan, community pharmacies may not have sufficient knowledge of pharmacotherapy for chronic pain, and the purpose of the prescribed drugs is not fully understood. This may lead to patient anxiety and noncompliance; however, it is thought that cooperative training with hospitals and awareness of the results of physical evaluations helps to determine the purpose of the prescribed drugs. This provides appropriate drug management guidance for community pharmacies. HADS scores for anxiety show an improvement in pain through appropriate drug management guidance; however, sufficient improvement may not be seen in patients with depression. Therefore, in patients with depression, we believe that the involvement of the department of psychiatry is important for the treatment of chronic pain. Regarding QOL, although it tends to improve, there is no significant difference in patients who do and do not consult a community pharmacy that receives training. This is believed to be a result of the short evaluation period between the initial and second community pharmacy visit. Although BPI improves, the improvement is not substantial. When comparing the first and second scores, it is suggested that the improvement in BPI may not be enough to improve QOL. We believe that long-term evaluation is needed.
In the treatment of chronic pain, pharmacotherapy is considered important. Naturally, pharmacotherapy requires the use of drugs, and there are various reasons for patient noncompliance. Overdosing, dose self-regulation, and self-determined cessation of medication are factors that hinder treatment, and these actions can be harmful. Proper treatment of chronic pain requires accurate understanding by the patient about the risk of overdose as well as an understanding of appropriate drugtaking. To this end, outpatient drug-taking management guidance by a community pharmacist is important. Patients who use community pharmacies that receive training experience greater pain relief than patients with and without a specific community pharmacy that they regularly go to. This suggests that in patients who go to community pharmacies that do not receive training, compliance is poor with no improvement in anxiety. Therefore, it is possible that drug-taking management guidance is inadequate when simply receiving guidance from one's regular community pharmacy. Pharmacotherapy is crucial for the treatment of chronic pain; however, it is also very important to evaluate the conditions that contribute to problematic patient self-determination. This includes assessing whether the patients are taking their medication properly, even when they receive checkups at the hospital, and whether they experience anxiety. In such evaluations, community pharmacies have a major role.
Improvement in pain-related patient anxiety, motor function, and sleep may be attributed to shared knowledge of physical evaluation results and pharmaceutical knowledge between the hospital and community pharmacy. Additionally, this relationship helps to improve patient drug-taking compliance through appropriate drug-taking management guidance for analgesics based on physical evaluation and the prescription, indicating that the patient has chronic pain. This result could be divided depending on whether patients usually use it or not in the same community Patients who prepared a pharmacy that did not receive training
Patients without a pharmacy that they regularly use pharmacy, but this time, all the patients who visited the pharmacy that we normally use were trained. In the present study, the number of community pharmacies that perform training with the hospital exceeds the number of community pharmacies that do not perform training, and it is suggested that the latter provide inadequate drug-taking management guidance because they have inadequate knowledge. When community pharmacists do not fully understand analgesics, they cannot grasp the purpose of the prescribed drugs, which leads to patient anxiety, and consequently less effective treatment. Therefore, we believe that having pain evaluations and pharmaceutical knowledge shared between hospitals and community pharmacies that deal with chronic pain (ie, training with hospitals that treat chronic pain and community pharmacies) will create a cooperation-friendly environment and lead to better therapeutic outcomes for patients with pain. In Japan, it is thought that patients need to have a habitual community pharmacy. In the factual survey report that describes "the vision of community pharmacies for patients" by the Ministry of Health, Labour and Welfare, one-half of patients do not habitually use a particular community pharmacy. Some reports indicate that only 10-20% of patients have a habitual community pharmacy. 23, 24 This shows that in Japan, it is considered extremely important to first instruct patients to obtain a regular community pharmacy. Even if the number of community pharmacies that perform training has increased, patients still need to have the habit of always using the same facility. The Ministry of Health, Labour and Welfare recommends promoting the habitual use of community pharmacies. It is expected that this will lead to improved safety and efficacy of pharmacotherapy for patients, as well as improve compliance, which will reduce the number of unused drugs and optimize medical costs. 25 In the present study, having a habitually used community pharmacy and having those pharmacies receive training with hospitals affect pain relief. This clear advantage for the patient may lead to the habitual use of a community pharmacy. In the future, if the number of cooperating community pharmacies is increased and the evaluation period prolonged, we expect that QOL will be positively affected.
Conclusion
In summary, we found that appropriate training of community pharmacists in collaboration with hospitals improved patient anxiety toward drug administration and alleviated pain through improved compliance; this consequently improved the Locomo 25 and Athens Scale scores. However, the improvement was not broadly achieved. Therefore, further long-term observation is warranted to determine the extent of improvement and determine whether the QOL improves.
